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Foreword

The work described hercin was performed by the McDonnell Douglas Research
Laboratories under NASA Contract NAS2-6601. The NASA Technical Monitor
was N.S. Vojvodich, Research Scientist, Thermal Protection Branch, NASA Ames
Research Center. This report is divided into two volumes. The first volume, NASA
CR 114459, contains the main text describing the work performed and a discus-
sion of the results. The second volume, the appendices, contains the calibration
data, the model temperature histories, and the model physical measurements.
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Appendix A: Heat flux and pressure profiles
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ﬂ APPENDIX A: HEAT FLUX AND PRESSURE PROFILES

Heat flux Heat Hlux
j {Transient) (Transient)
) 1.4 : 6) 1.4 !
1 L 12 o 8 . 12
2 10 8 3 10~ o 6 o ©
w 08 @ 08}
= 2 o6} S 06
A 2 - = -
] é g: G value = 16.4 Bru/ft%sec P [())42 @ value 236 BruttZsec
g4 I W T B PS IR S B T S
4 Pressure Pressure
R 12 1.2
= k]
= _; 10— o 6 0 o % 10+ o (o) 0 o
= > —
" 0.8 p— e 0.8
s 061 c 06
— L | L
é 0.4 @ value = 5.4 Torr ‘% 04 QG value 6.4 Tons
02 e« 02
1 0 ] | ] | l 0 ] 1 | ]
30 20 110 0 1.0 20 30 30 20 10 0 10 20 30
Radial distance {in.) Radial distance lin )
= Fig. A-7 Heat flux and pressure calibration for Fig. A-9 Heat flux and pressure calibration for
=} samples X-1 and X-2 tested at 1800°F sampies DS-1 anu DS-2 tested at 2000°F
| GP73-0b87-53 P gt G
=4 Heat flux Heat flux
] {Transient) (Transient)
14 o 1 1.4 Y
—. @ 1,2 e 1.2 P
= 3 O g (o) o
~ 2 10f 0 o 3 10 © 0
=] ‘,l >
) s 08 o 08
K o 06| e osl-
=y 3 = ‘=
§ « g: ¢ value = 16.9 »‘hu/ftzsec P ‘()); 8 @ value 26.8 Bru/tt?sec
; Y I R T I S I S S N T |
:, I Pressure Pressure
= 1.2 1.2
© L »
_ § 10 o © 0 o 5100 6 6 0 o
'; 08 ; 08k
e 061 > 06
R ps - - -
s 0.4 G vatue = 5.3 Torr % g: G value 6.1 Tonr
N «c 02p- o« 2
E 0 ] | 1 ] 0 | | ] 1
_ 30 20 10 0 10 20 30 30 20 10 0 10 20 30
=1, Radial distance (i) Radhal distance (in )
] Fig. A-8 Heat flux and pressure calibration for Fig. A-10 Heat flux and pressure calibration for
samples TD-1 and TD-2 tested at 1800°F samples TD-7 and TD-8 tested at
[FLERN:CHE RN ] ZZOOOF
Grzronn! Ho
' Report MDC Q0473 @ June 1972 MCDONNELL DOVGLAS 3
4 Volumne I
-‘ - L s . e——— - gy WRRT . ol T R et L el e e i i T e, Y = - s




AP
PV SUUESIPE

¥ i
mrER.

<
Bazioes

APPENDIX A: HEAT FLUX AND PRESSURE PRUFILES
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APPENDIX B: MODEL TEMPERATURE HISTORIES
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APPENDIX B: MODEL TEMPERATURF HISTORIES
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APPENDIX B: MODEL TEMPERATURE HISTORIES
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APPENIMX B MODEL TEMPERATURE HISTORIES
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APPENDIX 8- MODEL TEMPERATURE HISTORIES

240K
2200 b~ Py rometer
measurements
7
ddnsg
Y
2000 - w ’ Y 4 PN
¢ . a

moo[:

Thermocouples
. indepth distance
S;:\ V::::d from sample (in.}
3/8 3/4 1-1/8
FaX - 6 i 8
(W] 2 9 10 11
0 3 12 | 13 14
v 4 15 16 17
X b

GP23 OSR! 6d

Report MDC Q0473 @ June 1972

/' 15, 'f’ 17 \
1600 b~ 4 o!
14, *6
130 B o7
12¢ *8
1400 =~ 3v ©2
"o 9 )
i - —
3
: 1200 b
i
'
1000
800
[T
[}
]
41)
AT
t
t SR 400 G0 8§00 1200
T e (o}
Fir,, B6 Typical temperature histories for DS-4 sample (cycle 50)
1ot MCOONNELL DOUGLAS
""" L g Y -~ v -

Volume II




Report MDC Q0473 @ June 1872

Volume 1T

Temperature (UF)

2300 —~

1800

1600

1400

1200 -

1000

600 P

400

200 -

Pyromnter
MeAsrements

)(”‘ ®ux ..,gn"u:u‘..’uﬂ e

2600 b?o%;g 0" 4&

A‘d

CA‘

APPENDIX B: MODEL TEMPERATURE HISTORIES

Thmmmouvlcs
o In depth distance ]
n e ¢
Sym Tack "
bot from sample lin |
Welded b —.
38 | 34 118
Fa¥ ' B / ®
Q ? b
O ' ¥ 1 4
v 3 1 1 1
X Y

T )
4 A
a, ot
110 o .
17 .
4
\ oY /

200 400 HUE HOO

Time oo

1000

1200

Fig. B-7 Typical temperature histories for DS-4 sample {cycle 76)

MCDONNELL DOUVUGLAS

i.,.t

GP I3 0987 6%

1




APPENDIX B- MODEL TEMPERATURE HISTORIES
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APPENDIX B: MODEL TEMPERATURE HISTORIES
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APPENDIX 8: MODEL TEMPERATURE HISTORIES
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Appendix C: Model weight and thickness changes
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APPENDIX C: MODEL WEIGHT AND THICKNESS CHANGES
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APPENDIX C: MODEL WEIGHT AND THICKNESS CHANGES
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APPENDIX C: MODEL WEIGHT AND THICKNESS CHANGES
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APPENDIX C: MODEL WEIGHT AND THICKNESS CHANGFS

Saomple TD 1
Tamperature 1800°'F

Q  Cumutative change

0O Total net change
{100 cycles)

Sample average thickness fin )

Sample weight change (g)

Samplte 102
Temperatone 1800°°§

o Cumudatn: o he g
D Total vt rhang
100 cycies:

| 1 1

25 50 7%
Heating cycles (10 min each)

100

Fig. C-14 Sample weight and average thickness
change

MCDONNELL DOUGLAS

0.3 - - -
~ 0018
£
W 2017 P
:
_'_5_ 0.016
€ o001t b
% 0.014 -
3 !
2 0.013 }~
5 0.717
(mo1uf;aw-"'
[
060
0.40
ﬁg 0.20
g ¢
Q
£ 020
2
g -040
2 -060}—
a -0
€
d -csof
RSN Y] T 1 1 |
0 25 50 75 100
Heati~1 cycles {0 min each)
Fig. C-13 Me R ) thickness
i@
aP73.0887-182
92
- e Ga—e——

GP73 0587.15)

Report MDC Q0473 8 June 1972
Volume IT

TR AT TR
.




T e iee "'”‘i

APPENDIX C: MODEL WEIGHT AND THICKNESS CHANGES
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APPENDIX C: MODEL WEIGHT AND THICKNESS CHANGES
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APPENDIX-C-MODEL-WEIGHT AND THICKNESS CHANGES
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